Response of the olfactory bulb antioxidant system following diethyldithiocarbamate (DDTC) administration in rats.
This study was designed in order to evaluate alterations in the reactive oxygen species (ROS) scavenging system in olfactory bulb, dorsal neocortex and cerebellum for 6 weeks following a single subcutaneous dose (600 mg kg-1) of diethyldithiocarbamate (DDTC) to rats. A single dose of DDTC caused substantial damage to the olfactory epithelium and degeneration within the olfactory bulb. The epithelium regenerates, followed by regeneration in the olfactory bulb. The mean olfactory bulb weight decreased significantly 3 days after DDTC administration and gradually recovered to control values in 6 weeks. The DDTC-induced lesion of the olfactory nerve resulted in significant changes in glutathione (GSH) and antioxidant enzyme activities in olfactory bulb. In contrast, no significant changes were found in either cerebellum or dorsal neocortex. These observations indicate that a single dose of DDTC selectively affected the ROS scavenging system of the olfactory bulb. Moreover, these changes persisted for at least 6 weeks, which includes regeneration and synaptogenesis. Olfactory bulb GSH concentrations decreased significantly by 47 +/- 4%, glutathione reductase activity decreased by 18 +/- 3% and catalase activity increased by 27 +/- 7% over the 6 weeks. Superoxide dismutase activity decreased significantly in olfactory bulb of rats by 32 +/- 6% at 3 days following the lesion and then recovered and increased by 38 +/- 3% at 3 weeks. Olfactory bulb malondialdehyde concentrations were elevated (298 +/- 67%) throughout the post-lesion survival period, although this change did not reach the stringent statistical significance level required in this study. These data suggest that increased ROS flux perturbs the olfactory bulb antioxidant defense system during olfactory nerve regeneration.